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1 mm®, i BMmzmfmii. . a p b t i o 

3 + b P.b Zr0 3 +cPb (Ni 1/3 Nb 2 /3> 
0 3 ( a + b + c = 1 00 ) ^tf>*&j£jEB 
/A 1.4 ( a = 3 5mo 1 %. b=30mol%. c = 
35mol%) , j£( a =44raol%, b=16m 

0 1 %, c=40mo 1 %) . (a=50mo 1 
%, b=40rnol%. c=10mol%), RlfLfa 

(a=40mol%. b=50mol%, c=10mo 

1 %) <?>®f^.zmxm±.ti±vz<?>4.&i l zm£ixKm 




BNSOOCID: <JP2001302348A_J_> 



: ( 2 ) 0 0 1 - 3 0 2 3 4 S ( P 2 0 0 1 - 3 0 JU 



im$M 1 1 fflfifcrSa p b T i 0 3 + b PbZrOo 
+ cPb (N j , / 3 Nb 2 y s ) 0 3 (a+b+c = 

ioo) x-mzu. tanwuaw. mini & < 

35mol%. b = 30mol.%. c = 35mol 
%) . J* (a = 44mo 1 %. b = l 6mo 1%. c 
= 40n,ol%)» KjS ( a = 50mo 1 %. b = 40 
mo 1 %. c = l Omo 1%) . iSitfUS ( a = 40 
m o 1 %. b = 5 0 m o 1 % . c = 1 0 m o 1 % ) <7)& 

ttH&A£ftfc t . P bfi£ 0-3mo 1% (0*i 
< ) ^SEfflfM^^^c:. 5 0 0 

k V ,-m«tSt?r £ EpflD L k § cOKW^iiLfr . 5 0 
0 p m/VfeLbSr* I . - 4 0t> 1 7 CCOiS 

ifflT'. mnnmv ijA&stiufi 300 «ja,Tc* hztz 

0-7mol%(0^<) AWCiSAl L . *«Pb 

s*o-5mo 1 % ( oshk ) 

k Is]— 3fr fate , 5 0 0 k V/m4>S3gfK#£ ERSn 
Lfcfc80>l£V3Eflbb<. 500pm/VI3LtS*L. 

o, 4O'c~i7 0'c«sit, jtsse^oayasc^t* 1 

3 0 0 seaTr* * - k Sr^f «Sk EttBSSB**. 
[fS*II3] «aPbTi0 3 +bPbZr'0 3 
+ cPb(Ni 1/3 Nb 2/3 )0 3 (a + b+c = 
10 0) Z'm2ii, -tf5#U£«Hj&*, 01WI/S(a = 
3 5 m o 1 %, b = 3 0 m o 1 %. c = 3 5 m o 1 
r 'o> , (a = 4 4rr.o 1 %, b=l 6mo 1 %. c 
= 4 Omo 1%) . K.6 (a = 50mo 1 %. b = 40 
m ol%, c = 10mol%). <fctfL«£r ( a = 4 0 
m o 1 %. b = 5 0 m o 1 % . c = 1 0 m o 1 % ) <T>& 

x vzn 4 mm* tuzmmt -r a 

3EHI£#l&frkL. La. N dl£tf>5 V? J4 h"7C^*3 
WSr m<r>Th ii 'J ±«7C^O ~) 1 SMfcLt £ 0 - 
5mo 1 % ( 0£l&< ) OiEffl-C-SsJPL^, #«MlfcH 
-^faK, 5 0 0 kV/mWSaMHteffitaL-fcfc #*> 
EH^fitf. 50 0pm/'VtLt^*L, rfr?. -4 0 
"C~ 1 7 O'CiOKHT. ltS81B*tf>a8G£to& t 3 0 0% 

u.t-c£> i> chartist -r & Em&isfiM. 

[ 4 ] IS^lI 1 7b5 3 £7)^«7)V >"fil*HCietfef ) 
EmSSl5fflJ3ctlttil»T . t£ft{C# IT. Mna:MnO 
T«Sil6l«CTlt»»L-C. 0-0. 0 5wt%(0 
tt*£&i*) «M£T"**L. -4 0'C~1 7 O'CCcfc 
Jt4 Jtfttfe& J 1 • 0 / 1 0 1 ' Q • c mfcUiT&i) k 

&ftak^4E*«8ssaui^. 

1000 1 ] 



t 0 0 0 2 ] 

[«SW)a«]ft*. Em5g§§ff*-4i:L-CJi. PbTi 
0 3 *PbZ r 0 3 ZHtfLftt lX$ttEM*7 5 f 9 
.7, (J;J.T. PZTMft7i'/;^t^)^. tS^- 
^D7'.z/;^ JBHSt^fc LrfflJSS-^lt 

ftZftZ* P Z T^E«-b 5 5y7 Xtf. BX&Wttb 

Pint ixfc<wmziix^z, 

[0003] ZtLt>0&&ttWi . HtLlZW? * v tr 

•v ^ffitiW (MPB) ifr&m&U-imX . s.mim. ( d 
7fiX-? m M® kLTti. B5ISMPB jfi^ffiliJc^E 
[0004] 

[»0fl**j|?^LJ:^i:-r-5»iSS] L*»L4#fe. huIBE 
«^St±— JKtCEMA S- 6 1 0 OmX'^tltz, #M 

-&*mmx-3i#>t>ixtcmx'h*) . m*tMzinm.%- 

wiKcWL. ^.c7)E«T^f-j.x-^(CtJ{t2. 
SZffijm^i. ItW k V /m-^ k V/mt: i^r 0 . m 

tfhh. Sblz, i£^E«T^^iX-^f'lffliEia<7)K 
n°p k L T E€T ?fai-? tf&m $ . -e 

vmmmmzmtx , -4 o-c- 1 7 ox;t t^s 
tc*t l . -mz bu1£m p b iSff^i^-c^Em^titt^ 

[0 00 5] PbTi 0 3 -PbZr0 3 -Pb (N i 
, /3 Nb 2/3 ) 0 3 m(WT, PNN-PZT^t 
d$-^ ) ^E«jsiSaj£1Mi cl mLifi±t i . 7?a 

[0 00 6] LA*L, EST^f-j-X-^^lSfflSiiaA 1 ' 

it$m>bz < . nmmf£mm=F?>£'j{z, -mnm&tf 
looMmm&e&wzmmLtinfe. winx'*z>w± 
i±^<x-^-f. ftfr%imz ! 5\£iiiit%frotc*) . m 

[0007]^:, MffiP N N - P ZTSE*BS»«*J 
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. ffii.«Kirc3cje4»tt«r*-f 6 k k 

[oo o 9 ] *»w^mtt*ttMWi. t? 

[00101 

[ gRfi i m&? & t&xr&B. 1 #SMH#li . ffl^ a. P 
bTiO s +bPbZr0 3 + C P b (Ni , / 3 Nb 
2 /3 )0 3 (a+b+c=100) X'3iZixZ>EMV& 

•j ±S7c*3:SiJft# 1 l x^jp-r **raw*k (si — ^ 

faC. 5 0 0k V ./ rncOEJim^r^EPJn L k £ OEW 
^{S <iy,T. d33 ( 5 0 0 k V ) ) ##(£#<7><?A<7)ii 
£ J: 0 L • , , - 4 0 "O- 1 7 0 X^UBlztHf 
4 JUB*W>*0Efcfl#)#ftay>3r^E TOSHd* ar 

Mn&MnO-Casn&K-ftWCjftttLT, 0-0. 0 
5wt% <0tt*«rv*> iOf^-C^fi-rtiktJ: 

[ 0 0 1 1 ] BP*?. *9MH£ £*Uf . *&lfc£a P b T i 
0 3 +bPbZr0 3 +cPb (Ni, / 3 N 
bj/s ) O s (a + b + c = 100) T'SI$iX, Z<r> 
fflfi&KEBA*. 010)1 jS (a = 35mo 1%, b = 30 
mo 1 %, c = 35raol%) , J^i(a = 44mol 
%. b = 1 6 rn o 1 %. c = 40mol%), K,£ ( a 
=50raol%, b=40mol%, c=10mol 
%) . tJitfL.6 ( a = 4 0 m o 1 %. b = 5 0 m o 1 

% , c = i o m o i % ) n&mj&te&mjtti «fc 
vM&iiffltixtzmmt-fhmmz&j&ttt u p bfi 

*0-3mo 1% (OarRSK ) cOiEfflt'^^-^C. * 
®ttk IP1— ^T^ltC . 5 0 0 k V/rn^ESm^S: EPJO I 
fck^El^&tf. 5 00 pm/VELtSr^L. *» 
o, -4 0*C~1 TO'OOS&HT'. JtUWMW>fflK3Bfk 

#3 o o%uitt*4c k sr«ek-rsE«aas»*tt 

1 1 ffi£ 0— 7 m o 1 % ( 0 <DmWX~M\i I , 

*>OPbft£0~5mo 1 ( 0*rG£< ) <K$mX*W& 
Stf^, ttfflWlkffi- ^TISIC 5 0 0 k V/m4)C8M 
*$r£Pija Ufck £ OE^&tf. 5 0 0 p m/VlUr 
tkL . J^O. 4 0*0-1 TOWRlt. itl^^jS 
g^ft#3 0 0KttTt*4 - k Sr»ak-r&E*iaE» 



[00131^. *&mz£i\l$. fflfifcrS a P b T i 
0 3 + b P b Z r O s + c P h ( N i , / 3 N 
b s / 3 ) 0 3 ( a + b + c = 1 0 0 ) T'*$il. *<7.> 
ffil£3£BBA : . (a=35mo 1%. b = 30 

m o 1 %. c = 35mol%) . J .£ ( a = 4 4 m o 1 
%. b = 1 6 m o 1 %, c = 4 0 in o ) % ) . K * ( a 
=50mol%. b = 40mol%. c=10mol 
%) . tiXVLg. (a=40mo 1%. b = 50mo 1 

%. c = i omo i %) <7)&mf&.&*:m.m±ti£ifz 
0>4*ji l zm&tifzvmt-?h$mznf8L J rtt t. La, 

N dm<r>7 H7C#i3 XV S rSSWl-tf 'J±^ 

7tS^ o^l SP.WJi^ 0~ 5 m o 1 % ( 0 £|5&< ) <*> 
KfflTiSUD Ltz , ftWmt m~1ifafc, 5 0 0k V/m 

waanw ^ wsp t # ossxfiw . 5 0 0 p m/ 

VtXk2:*L, iso, -4 0t-17 0 < C^iIt', it 
l^m^Wig flSSflSfii* 3 0 0 XWTX'h S C k Sr #® k "T 

[0014] i/i. *&mz&i\.li£ , luiev '-fixA^E 

a $ *i*BMBfcfcaUi: . 0 - 0 . 0 5 w t % ( 0 te 
**3r^> U -4 0r-l 7 O^CtCfctt 

4Jt^la* J 1 • 0X10' 1 Q • c m&±?&&Zb ar 

[0015] 

[ 0 0 1 6 3 Hi it*mi<VEmt&^&W>><D®f8.ttcr) 

[0017] ^mcosmm^mmm. p b 

Ti0 3 +bPbZr0 3 +cPb (Ni, /3 Nb 
2/3 ) O s (a + b + c = 100) 
l^iEBl//, Ill<?)I^r ( a=3 5mo 1 %. b = 3 0m 
o 1%. c=3 5mo 1%) . J^. (a = 44rno 1 
%. b=16mol%, c = 4 0mol%) . K,£ ( a 
=50mol%, b=40mol%. c=10mol 
%) . fcitfLj^. (a =4 Omo 1%, b = 5 0rno 1 
%, c = 1 0 m o 1 % ) <?)#ffll^**:JS^ia±t3 XlfZ 

<?) 4 .£ tc ffl t ti fz mm k -r h ® is k t r ^ 4 . 

[0018] ^HBcOESBSSsffl^^-PlHi^ 
flc^f) PbM0~3mol%(0 ) ^SEfflT' 
^§*4^kC«fcoT, ^-®*tltl«l-^ri6lK5 0 0k 
V/m<7jiSS[«rr^epjQL^k § (WBRmSLlr. 5 0 0 
pm/VliLt&^L ^O, -4 0r-17 0'COffiffl 
■C. Jtl^m*^)a^lt^' 3 0 0 %E).Tk LfcEWKS 

[ 0 0 1 9 ] ifc, *wnvK.M®.%3&tiWiicr>i> ; )-r> 

<mmt. wEE«B»fflBfciinci3^t. wft*wtfc 

La. Ndf^7>'^y^ KTcKfcil^Sr^T^ 
•JdaWa6»^*iWr< k t lS$r0~7rn o 1 % ( 0 
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*:i&<) 0)$mx'mm. aopbft*ro~5mo 1 % 

( 0*rl$< ) 0>MftX1$'J>**-£hZtl2j:r>X . ttffilfli 
h[5l— ^tc, 5 00kV, m^Ew^fr^tntnL^i: 
^Efl&ffiA*. 5 00 pin - v|;JJL$:7nL. 4 
OX- 1 7 OtrwREtt'. HdJMWwjaaaHfctfs 0 0 

[ 0 0 2 0 1 tiz. *m&TKB8mfS&WZ 4>tt 
3 -OWWU. MSSJfcJUC ■ La. N dl?<07 > ? / 

ULt*rf&ft^L-C0-5mo 1 ?o (0*&fK ) Wleffl 

•caanrffcifcicioT:. r»-«5f* t pj— ^rrsi . 500 

0 r> m/VULhSr* L • • - 4 0*0- 1 7 OXtflR 
fflr , JtSWBP«aS3E *fc# 3 0 0 WFC* S E®& 
SMBj£Hr?&*. 

[ 0 0 2 1 ] *»B^E«J8gSffliacfl)<OSW)M 
<4. WEflMWi-CHLT. La, N d&(Oyy?S 4 H 
TCgis 41/ s r m<nT)Vtt »J ±^7c^co 3 *>^3r < k i 

1 «S:*£MtC*riT 0 -7 m o 1 % ( 0 ) <0Kffl 
•CaSjD-rSfcktt. Pbfi;r0--5rrio 1% ( 0 

fiUz. 5 0 0k v /m<rMMM&iWtiaLti t *«E^ 
SHtt#. 5 0 0pm/VUUL&*U 4 0*C-1 

7 O^SEHf. JtKC*^iM3Hfc* c 3 0 0%mTt' 
£> 6 KW&^&fl>8X'hZ> . 
[0022]**:, ^B^EmfiSSSfflBSt^^flll^M 

LT. Mn2:MnOT«$ilSgSft!t%l(^g:LT, 0~ 
0. 0 5wt% ( 0ti**^rvO ?>m£X"£3i£lttzi> 

<?)X'h o , - 4 o t:— 1 7 o t: tfett * JtJSffi** i • o 
x i o 1 1 a • c mvj±x°h&mw&i/smLmx*ir>&. 

[0023] ZtiX'li. *&W<?)$m<?>&miz^XM 

[0024] Ml Wtfr** (TiO 

2 ) . UMtS^a-^ (Zr0 2 ) . BHfc=.-y*A' 

( N i O ) . tSfL-TrT" ( N b 2 O 5 ) <OJK!fti: P bS 

«2^s«fciffk*8 (Pbo) znmm&Ltzt&ioizff 
v tvx v b wzxti . 2 o vtz . 

[00 2 5J&IC i<t^WiR-6«S:lll*5e«S. T/W 
# y b* : JfU3-T#-MZX 1 5B§^ii5^^tJt. 

mi&&ixnhivK z m®iimizJU >y 

I X MS. L . fig ( * ) 2 0 Xl? * ( T ) 3 in m 
IztfL&Uz* ZO&MfoZ l l 0 OX- 1 3 0 0XX2 
Vft8U8&L. «-.^l£ft$r linm^JfStCjnXL^m. W 
ffi(2^-^h^^HLT4 5 O'-CX-mZtflfX^MZ 

^•1SyaJl$rL, HP4 1 94 AtSMSrffifflLT. 1 



(4.-4 0 C-4 0 0 X:«t 5 C- 1 0 Cmc 3 0 
fr&ft I M)*>, #?SfgT'?> 1 K H z We r *riPM L 
fc. d33(500kV)(4. 4M>j&X*3d# L £ 

HU1»«C . *9. 2 813JX'0 V- 5 0 0V- 0 V<tfg 

V— fZctmZ ffiffl L Tit L T SiiJ Lfc . 
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,500 V afifflEEQW ( *IHS ffi 5 0 0 k V 
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[0 0 2 7] TIS^l. 2£7>i*f4l~2 6(cei^ 

^kPbjfeWP^d 3 3 (50 0kV) h-4 0*C~ 

1 7 O'CTWe rW?a.^S:fl:^ar^-f . f^K *<7)OV > 

[0028] ±%m 1 J: 0 . OT*>¥#S&*flUi4 . 
t£*>*>. Pbft5rjlS^i-&^kT'ia^#tt$rltt»Loo 
d33 (500 k V ) <»ftktfWt>t-A\h . d 3 3 ( 5 
0 0 k V ) <7)|ti]±{i:P b$t^ft# 1 . 5 m o 1 %g^2' 
tr- ? fc L T n izi&Tt 4. Pb ifeJ?** 4 jftMC^r h 

W^tt^fto^l:*?* K&V*. SCAN o . 2 5, 2 
6(4, -5-il-md3 3 ( 5 00kV) OliAv 5 0 Op 

i*>'0-3mo 1 % ( 0(il^< ) CDmmX'H®.Zi\&Z 

[0029] ( m2 cnmmwm. > asttis (Pboi, 

ffiHI^-;?^ (Ti0 2 ) . igft^yl-rJ^^A (Zr 

0 2 ) . mt~y7-)V (NiO) , BMt-*r (Nb 2 
o 5 ) soe^^-E^ t mmxxM tLxmtyyfy 

(La 2 0 3 ) , iMb^r^i» (Nd 2 0 3 ), «St 
Xhoyf-)A (SrC0 3 ) «rafi^ffl^t^rl>i: 

n&L. micommcommtmmizmmnm. mm. 
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{C. iBWftK^d 33 (500kV) fc , -4 0*C- 
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v ^ & . Tf£S 1 J; 0 , \:Xf<rMb i m.&m\h . ttch 
*>. ^7C«S(C^.ill!B!ft<0iiJnlC^»d3 3 (50 0k 
V) CVfa±mW>i>iX&tmz. Ae r ft? 
4 . jftM t S r ^?3S»D L^KSN o . 3 0 14 A e r ft 3 
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/c. «SNo. 3 9J4lfi$ ; M^B!t4 , tw1KiSL*5S^t'^ 5 ScA i 

[003 1 ] (^3C0^MW^.) K(LJS ( PbO) . 
mt+9y (Zr0 2 ) . Btfti'Vl^-^A (Zr 

0 2 ) . mt--'7-)i- (NiO) . igft-^T- (Nb 2 
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(La 2 C) 3 ) . mf\L**Wl* (Ndj 0 3 ) . mfc 
Xho>m (SrC0 3 ) &&f3iRJtLb*&£5£ 
ff ft L SB 1 <?mW)Bmt FM*WK85r fl« . fffl#tt<7> 
Sflrfr ofc. Tie*2C;ISfi|N o . 4 0-6 4 (C . IS 
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J±. *^B^KH^Sr7pLTv%S« T1£*2J:0. JSTF 
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*ft*tW»LT 0 . 9 9mo 1 U&WtjyxtfkilX 
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^<TtftlSF ; 5:d3 3 (500kV) &>lrt. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Empirical formula aPbTi03+bPbZrO3+cPb (nickell/3Nb 2/3) It is expressed with 03 (a+b+c=100). The 
presentation range I points of drawin g 1 (a= 35-mol% and b= 30-mol% and c= 35-mol%), J point (a= 44-mol% and b= 
16-mol% and c= 40-mol%), K points (a= 50-mol% and b= 40-mol% and c= 10-mol%), In the same direction as the 
polarization shaft which the range made into the field surrounded by the line top which connects each L forming points 
(a= 40-mol% and b= 50-mol% and c= 10-mol%), and these four points was used [ shaft ] as the mother component, and 
decreased the amount of Pb(s) in [ 0-3 mol ] % (except for 0), and the direct-current electric field of 500 kV/m the 
piezo-electricity when impressing - the piezoelectric-ceramics constituent which a variation rate shows 500 or more 
pm/V, and is characterized by the temperature change of specific inductive capacity being 300% or less in the range of - 
40 degrees C - 170 degrees C. 

[Claim 2] In a piezoelectric-ceramics constituent according to claim 1 As opposed to a mother component At least one 
sort in alkaline earth elements, such as lanthanoidses, such as La and Nd, and Sr, is added in [ 0-7 mol ] % (except for 
0). In **** the amount of Pb(s) in the same direction as **** and a polarization shaft in [ 0-5 mol ] % (except for 0) the 
direct-current electric field of 500 kV/m the piezo-electricity when impressing — the piezoelectric-ceramics constituent 
which a variation rate shows 500 or more pm/V, and is characterized by the temperature change of specific inductive 
capacity being 300% or less in the range of 40 degrees C - 170 degrees C. 

[Claim 3] Empirical formula aPbTi03+bPbZr03+cPb (nickell/3Nb 2/3) It is expressed with 03 (a+b+c=100). The 
presentation range I points of drawing 1 (a= 35-mol% and b= 30-mol% and c= 35-mol%), J point (a= 44-mol% and b= 
16-mol% and c= 40-mol%), K points (a= 50-mol% and b= 40-mol% and c= 10-mol%), The range made into the field 
surrounded by the line top which connects each L forming points (a= 40-mol% and b= 50-mol% and c= 10-mol%), and 
these four points is used as a mother component. Among alkaline earth elements, such as lanthanoidses, such as La and 
Nd, and Sr, and one or more kinds A variation rate shows 500 or more pm/V. the piezo-electricity when impressing the 
direct-current electric field of 500 kV/m in the same direction as the polarization shaft added in [ 0-5 mol ] % (except 
for 0) - in -40 degrees C - 170 degrees C The piezoelectric-ceramics constituent characterized by the temperature 
change of specific inductive capacity being 300% or less. 

[Claim 4] The piezoelectric-ceramics constituent which converts Mn into the oxide expressed by MnO, contains it at a 0 
- 0.05wt% (0 does not contain) rate to a total amount in claim 1 thru/or a piezoelectric-ceramics constituent given in 
either of 3, and is characterized by the specific resistance in -40 degrees C - 1 70 degrees C being 1 .0x101 1 or more 
ohm-cm. 



[Translation done.] 



http://ww4.ipdljpo.goop/cgi-^^ 5/20/2004 



Page 1 of 6 



* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the thing about the piezoelectric-ceramics constituent with which this invention uses titanic-acid 
lead zirconate as a principal component - it is - especially — the piezo-electricity under high electric field — a variation 
rate — while an amount is large and the temperature change of specific inductive capacity is small, it is related with the 
piezoelectric-ceramics constituent excellent in insulation. 
[0002] 

[Description of the Prior Art] Conventionally, as a piezoelectric-ceramics ingredient, since a piezoelectric constant is 
size, the electrostrictive ceramics (it is hereafter called PZT system electrostrictive ceramics) which contains PbTi03 
and PbZr03 as a principal component, and the multicomponent system PZT system electrostrictive ceramics which 
made compound perovskites dissolve as the third fourth component are widely used as an ingredient for actuators by 
making a piezoelectric transducer into the start. 

[0003] the ingredient of these systems ~ general — a presentation near the mol photograph pick phase boundary (MPB) - 
- setting — piezo-electricity, such as a piezoelectric constant (d constant), - since the property which contributes to a 
variation rate improves, as a charge of actuator material, the piezoelectric-ceramics ingredient of said presentation near 
the MPB is put in practical use widely. 
[0004] 

[Problem(s) to be Solved by the Invention] however, the value calculated by the resonance-antiresonance method by 
which said piezoelectric constant was generally shown in the EMAS-6100 grade — it is -- fundamental — the piezo- 
electricity at the time of low electric-field (divisor 100 V/m extent) impression - the rate of a variation rate is shown. 
On the other hand, the drive electric field in an actual electrostrictive actuator may also become hundreds kV/m - 
thousands kV/m, and may not have semantics with the practical piezoelectric constant for which it asked by said 
approach. Furthermore, in connection with the breadth of the electrostrictive actuator use range, the property stability in 
a large temperature requirement, especially the temperature stability of electrostatic capacity are called for in recent 
years. For example, when an electrostrictive actuator is used as components for automobiles, according to the operating 
environment, the property stability in the large temperature requirement which also becomes -40 degrees C - 170 
degrees C may be required. On the other hand, generally, temperature fluctuation of specific inductive capacity became 
large, and the problem has produced the piezoelectric-ceramics ingredient in said presentation near the MPB at the 
stability of the actuator property in a large temperature requirement, especially the stability of electrostatic capacity. 
[0005] Since d constant is large, the piezoelectric-ceramics constituent of PbTi03-PbZr03-Pb(nickell/3Nb 2/3) 03 
system (it is hereafter called a PNN-PZT system) is used as a piezoelectric-ceramics ingredient for AKUYUETA 
components. 

[0006] However, the ingredient with still bigger d constant is called for as the application range of an electrostrictive 
actuator spreads. Moreover, the piezoelectric-ceramics ingredient of this system has comparatively small electrical 
resistivity, like a laminating mold piezoelectric device, when much more thickness uses it for the component around 100 
micrometers, the electrical potential difference which can be impressed could not be enlarged, but sufficient property 
cannot be pulled out or the trouble of carrying out dielectric breakdown during use has produced it. 
[0007] Moreover, since the temperature fluctuation of electrical resistivity of said PNN-PZT system piezoelectric- 
ceramics ingredient was also large, when using it especially in the above large temperature requirements, it had the 
problem of dependability falling further. 

[0008] Then, it is to offer the piezoelectric-ceramics constituent excellent in insulation while the piezo-electric distorted 
constant at the time of high-voltage impression of 1 technical technical problem of this invention is large, and its 
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temperature change of specific inductive capacity is small and it has a stable property greatly [ the electrical resistivity 
in the high temperature range ] therefore in a large temperature requirement. 

[0009] Moreover, the special technical technical problem of this invention is to offer a piezoelectric-ceramics 

constituent very useful as a charge of actuator material. 

[0010] 

[Means for Solving the Problem] As a result of investigating various properties, the presentation range is located to a 
predetermined field, the piezo-electricity of the piezoelectric-ceramics constituent by which this invention person is 
expressed with empirical formula aPbTi03+bPbZr03+CPb(nickell/3Nb 2/3) 03 (a+b+c=100) - a variation rate - the 
amount of Pb(s) — **** — **** — by adding alkaline earth elements, such as lanthanoidses, such as things, and La, Nd, 
and Sr, as an accessory constituent, when the direct-current electric field of 500 kV/m are impressed in the same 
direction as a polarization shaft ****** displacement (the following, d33 (500k V)) has improved from the case of only 
a mother component, and degradation of the temperature change of the specific inductive capacity in the range of -40 
degrees C - 170 degrees C found out few piezoelectric-ceramics constituents. Moreover, it comes to succeed that the 
insulation of a piezoelectric-ceramics constituent improves in a header and this invention by converting Mn into the 
oxide expressed with MnO to the piezoelectric-ceramics ingredient of the above-mentioned publication, and containing 
at a 0 - 0.05wt% (0 not containing) rate. 

[001 1] According to this invention, it is expressed with empirical formula aPbTi03+bPbZr03+cPb(nickell/3Nb 2/3) 
03 (a+b+c=100). The presentation range Namely, I points of drawing 1 (a= 35-mol% and b= 30-mol% and c= 35- 
mol%), J point (a= 44-mol% and b= 16-mol% and c= 40-mol%), K points (a= 50-mol% and b= 40-mol% and c= 10- 
mol%), In the same direction as the polarization shaft which the range made into the field surrounded by the line top 
which connects each L forming points (a= 40-mol% and b= 50-mol% and c= 10-mol%), and these four points was used 
[ shaft ] as the mother component, and decreased the amount of Pb(s) in [ 0-3 mol ] % (except for 0), and the direct- 
current electric field of 500 kV/m the piezo-electricity when impressing ~ the piezoelectric-ceramics constituent which 
a variation rate shows 500 or more pm/V, and is characterized by the temperature change of specific inductive capacity 
being 300% or less in the range of -40 degrees C - 170 degrees C is obtained. 

[0012] Moreover, according to this invention, it sets to said piezoelectric-ceramics constituent. As opposed to a mother 
component At least one sort in alkaline earth elements, such as lanthanoidses, such as La and Nd, and Sr, is added in [ 0- 
7 mol ] % (except for 0). In **** the amount of Pb(s) in the same direction as **** and a polarization shaft in [ 0-5 
mol ] % (except for 0) the direct-current electric field of 500 kV/m the piezo-electricity when impressing — the 
piezoelectric-ceramics constituent which a variation rate shows 500 or more pm/V, and is characterized by the 
temperature change of specific inductive capacity being 300% or less in the range of 40 degrees C - 170 degrees C is 
obtained. 

[0013] According to this invention, it is expressed with empirical formula aPbTi03+bPbZr03+cPb(nickell/3Nb 2/3) 
03 (a+b+c=100). The presentation range Moreover, I points of draw ing 1 (a= 35-mol% and b= 30-mol% and c= 35- 
mol%), J point (a- 44-mol% and b= 16-mol% and c= 40-mol%), K points (a- 50-mol% and b= 40-mol% and c= 10- 
mol%), The range made into the field surrounded by the line top which connects each L forming points (a= 40-mol% 
and b= 50-mol% and c= 10-mol%), and these four points is used as a mother component. Among alkaline earth 
elements, such as lanthanoidses, such as La and Nd, and Sr, and one or more kinds A variation rate shows 500 or more 
pm/V. the piezo-electricity when impressing the direct-current electric field of 500 kV/m in the same direction as the 
polarization shaft added in [ 0-5 mol ] % (except for 0) — in -40 degrees C - 170 degrees C The piezoelectric-ceramics 
constituent characterized by the temperature change of specific inductive capacity being 300% or less is obtained. 
[0014] Moreover, according to this invention, in said one of piezoelectric-ceramics constituents, Mn is converted into 
the oxide expressed with MnO to a total amount, it contains at a 0 - 0.05wt% (0 does not contain) rate, and the 
piezoelectric-ceramics constituent characterized by the specific resistance in -40 degrees C - 170 degrees C being 
1 .0x101 1 or more ohm-cm is obtained. 
[0015] 

[Embodiment of the Invention] First, it explains, referring to a drawing about the piezoelectric-ceramics constituent of 
this invention. 

[0016] Drawin g 1 is drawing showing the presentation of the mother component of the piezoelectric-ceramics 
constituent of this invention by the triangular coordinate. 

[0017] The piezoelectric-ceramics constituent of this invention is expressed with empirical formula 
aPbTi03+bPbZr03+cPb(nickell/3Nb 2/3) 03 (a+b+c=100). The presentation range I points of drawing.! (a= 35-mol% 
and b= 30-mol% and c= 35-mol%), J point (a= 44-mol% and b= 16-mol% and c= 40-mol%), The range made into the 
field surrounded by the line top which connects K points (a= 50-mol% and b= 40-mol% and c= 10-mol%) and each L 
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forming points (a= 40-mol% and b= 50-mol% and c= 10-mol%), and these four points is used as the mother component. 

[0018] piezo-electricity when an example of the piezoelectric-ceramics constituent of this invention impresses the 
direct-current electric field of 500 kV/m in the same direction as a polarization shaft by decreasing the amount of Pb(s) 
in [ 0-3 mol ] % (except for 0) from this mother component - a variation rate shows 500 or more pm/V, and the range 
of it is -40 degrees C - 170 degrees C, and it is the piezoelectric-ceramics constituent which the temperature change of 
specific inductive capacity made 300% or less. 

[0019] Moreover, another example of the piezoelectric-ceramics constituent of this invention said piezoelectric- 
ceramics constituent — setting — a mother component ~ receiving — the inside of alkaline earth elements, such as 
lanthanoidses, such as La and Nd, and Sr, — at least one sort - the 0-7-mol range of % (except for 0) ~ adding - and the 
amount of Pb(s) -- the 0-5-mol range of % (except for 0) - **** - **** - by things the piezo-electricity when 
impressing the direct-current electric field of 500 kV/m in the same direction as a polarization shaft - a variation rate 
shows 500 or more pm/V, and the range of it is 40 degrees C - 170 degrees C, and it is the piezoelectric-ceramics 
constituent which the temperature change of specific inductive capacity made 300% or less. 
[0020] The piezoelectric-ceramics constituent of this invention further moreover, another example By adding one or 
more kinds in alkaline earth elements, such as lanthanoidses, such as La and Nd, and Sr, in [ 0-5-mol ] % (except for 0) 
to a total amount for said mother component the piezo-electricity when impressing the direct-current electric field of 
500 kV/m in the same direction as a polarization shaft — it is the piezoelectric-ceramics constituent a variation rate 
shows 500 or more pm/V, and the range of it is -40 degrees C - 170 degrees C and whose temperature change of specific 
inductive capacity is 300% or less. [ whose ] 

[0021] Moreover, while another example of the piezoelectric-ceramics constituent of this invention adds at least one sort 

in alkaline earth elements, such as lanthanoidses, such as La and Nd, and Sr, in [ 0-7 mol ] % (except for 0) to a total 

amount to said mother component A variation rate shows 500 or more pm/V. the amount of Pb(s) - the 0-5-mol range 

of % (except for 0) --****--****-- the piezo-electricity when impressing the direct-current electric field of 500 kV/m 

in the same direction as a polarization shaft by things — in 40 degrees C - 170 degrees C The temperature change of 

specific inductive capacity is the piezoelectric-ceramics constituent which is 300% or less. 

[0022] Moreover, in said one of piezoelectric-ceramics constituents, other examples of the piezoelectric-ceramics 

constituent of this invention convert Mn into the oxide expressed with MnO to a total amount, are made to contain it at a 

0 - 0.05wt% (for 0 not to contain) rate, and are piezoelectric-ceramics constituents whose specific resistance in -40 

degrees C - 170 degrees C is 1.0x101 1 or more ohm-cm. 

[0023] Then, the gestalt of operation of this invention is explained. 

[0024] (Gestalt of the 1st operation) Weighing capacity of the lead oxide (PbO) which carried out the amount reduction 
of Pb(s) with the raw material of titanium oxide (Ti02), a zirconium dioxide (Zr02), nickel oxide (NiO), and niobium 
oxide (Nb 205) was carried out so that it might become a target system, and with the zirconia ball, such raw material 
powder was put in into the acrylic pot, and carried out wet blending for 20 hours. 

[0025] Next, after performing **** for such mixed powder in alumina ****** after dehydration desiccation, wet 
grinding of each ****** was carried out with the zirconia ball in an acrylic pot for 15 hours. Then, the binder was 
mixed to the **** pulverized powder obtained by carrying out dehydration desiccation, it was pressurized, and it 
fabricated to diameter (phi) 20x thickness (T)3mm. After calcinating this Plastic solid at 1 100 degrees C - 1300 degrees 
C for 2 hours and processing each sintered compact into the thickness of 1mm, it considered as the sample from which a 
presentation differs, respectively by applying a silver paste to both sides, being burned on them at 450 degrees C, and 
forming an electrode in them, thus, it came out of 3kV /of each obtained sample mm, polarization processing was 
carried out, HP4194A and a thermostat were used, and the 1kHz temperature characteristic of specific-inductive- 
capacity epsilonr was measured. After holding the temperature characteristic 5 degrees C - every 10 degrees C in -40 
degrees C - 400 degrees C for 30 minutes, it measured 1kHz epsilonr in each temperature. Moreover, d33 (500k V) 
impressed the electrical potential difference of OV->500V ->0V to said sample supported in the central point in uniform 
velocity and 2 seconds, and measured and computed the variation rate of the sample thickness direction using the fringe 
counter type laser displacement gage. 

[0026] Dr awin g 2 is drawing showing the example of measurement of d33 (500k V). it is shown in drawin g 2 - as - a 
test portion with a thickness of 1mm - the variation rate at the time of direct-current- voltage impression of 500V (field 
strength 500 kV/m) - d33 (500k V) was computed from the amount. 

[0027] Moreover, the rate of a temperature change of a mother component, d33 (500k V) of Pb reduction ingredient, and 
-40 degrees C - 170 degrees C epsilonr is shown in the samples 1-26 of the following tables 1 and 2. Sample No. which 
front Naka and * attached shows the outside of the range of this invention. 
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[0028] The following things can be read from the above-mentioned table 1 . That is, improvement in d33 (500kV) is 
accepted, maintaining the temperature characteristic by decreasing the amount of Pb(s). As for the improvement in d33 
(500k V), Pb decrement falls gradually as with a peak of about 1 .5mol%. If Pb decrement becomes superfluous, the 
degree of sintering of a sample will begin to fall, and elevated-temperature-izing of sintering temperature and property 
degradation of a sample generate and are not desirable, sample No. - since the value of d33 (500k V) becomes less than 
500 pm/V, 25 and 26 are not contained in the range of this invention, respectively. As for the property made into the 
target of this invention, these results show that Pb decrement is attained in [ 0-3 mol ] % (0 removes). 
[0029] A lead oxide (PbO), titanium oxide (Ti02), (Gestalt of the 2nd operation) As a zirconium dioxide (Zr02), nickel 
oxide (NiO), and the mother component raw material and additive element of niobium oxide (Nb 205), a lanthanum 
trioxide (La 203), Weighing capacity of oxidization neodium (Nd 203) and the strontium carbonate (SrC03) was 
carried out so that it might become the purpose presentation, and evaluation of creation and many properties was 
performed for the sample like the gestalt of the 1st operation. 

[0030] The rate of a temperature change of -40 degrees C - 170 degrees C epsilonr is indicated to be d33 (500k V) of an 
additive sample to sample No.27-39 of following Table 1 and 2. Sample No. which the following table 1 and * in Table 
2 attached shows the outside of the range of this invention. The following things can be read from the following table 1 . 
That is, while improvement in d33 (500kV) is accepted according to the increment in the amount of additives in each 
element, the value of deltaepsilonr deteriorates. Since deltaepsilonr is over 300%, sample No.30 which added Sr 
superfluously are excepted from this generic claim. Moreover, during sample creation, were able to damage sample 
No.39 and they were not able to be measured. 

[003 1] A lead oxide (PbO), titanium oxide (Zr02), (Gestalt of the 3rd operation) As a zirconium dioxide (Zr02), nickel 
oxide (NiO), and the mother component raw material and additive element of niobium oxide (Nb 205), a lanthanum 
trioxide (La 203), Weighing capacity of oxidization neodium (Nd 203) and the strontium carbonate (SrC03) was 
carried out so that it might become the purpose presentation, and evaluation of creation and many properties was 
performed for the sample like the gestalt of the 1st operation. The rate of a temperature change of -40 degrees C - 170 
degrees C epsilonr is indicated to be d33 (500kV) of a sample to sample No.40-64 of the following table 2. Sample No. 
which * in Table 2 attached shows the outside of the range of this invention. The following things can be read from the 
following table 2. A lot of additives can be added and there is less degradation of deltaepsilonr than the case where the 
amount of Pb(s) is simply added by decreasing with addition of an additive, moreover, sample No. which added Pb 
decrement and the addition and maintains about 0.99-mol balance - in 42, 47, and 54 grades, an addition shows d33 
[ good comparatively at least ] (500kV). 
[0032] 
[Table 1] 
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[0033] 
[Table 2] 
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[0034] A lead oxide (PbO), titanium oxide (Ti02), (Gestalt of the 4th operation) As a zirconium dioxide (Zr02), nickel 
oxide (NiO), and the mother component raw material and additive element of niobium oxide (Nb 205), a lanthanum 
trioxide (La 203), Weighing capacity of oxidization neodium (Nd 203), a strontium carbonate (SrC03), and the 
manganese carbonate (MnC03) was carried out so that it might become the purpose presentation, the sample was 
created like the gestalt of the 1st operation, and -40 degrees C of specific resistance which comes out 170 degrees C, 
respectively were measured. An example of the result is shown in drawing 3 . the constant temperature from drawin g 3 - 
- in a field, although specific resistance falls, it turns out that specific resistance improves notably and is satisfied only 
with carrying out ultralow volume addition of MnC03 as MnO of the desired value of this invention. Moreover, when 
the addition of MnO exceeded 0.05wt%, it turned out that the improvement effectiveness in specific resistance beyond it 
can be desired, and there is nothing. For a certain reason, superfluous addition of MnO can also judge the inclination to 
degrade piezo-electric properties, such as a piezoelectric constant, that less than [ 0.05 wt% ] is a suitable value to the 
target of this invention. 
[0035] 

[Effect of the Invention] As explained above, while having a stable property in this invention in a large temperature 
requirement from the piezo-electric distorted constant at the time of high- voltage impression being large, and the 
temperature change of specific inductive capacity being small, and the electrical resistivity in the high temperature range 
being large, the piezoelectric-ceramics constituent excellent in insulation can be offered, and it is very useful as a charge 
of actuator material. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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